Abstract -Aim: The aim of the study was to examine, for female and male students separately, whether perceived quality of relationships with peers and parents and relations in school predict self-reported frequent drunkenness among Spanish adolescents. Methods: The Spanish data from the Health Behaviour in School-aged Children Study (HBSC) 2010 survey were used including 1177 female and 1126 male students aged between 15 and 16 years. Results: For both genders, students reporting low school satisfaction had increased odds of frequent drunkenness. Among females, low and medium levels of classmate support were associated with decreased odds of frequent drunkenness, whereas low perceived maternal knowledge as well as medium and low satisfaction with the family increased odds of being frequently drunk. The proportion of male students reporting medium satisfaction with friendships had significantly lower odds of frequent drunkenness compared with those with high level of satisfaction with friendships. Conclusion: We found different associations between perceived quality of social relations and frequent drunkenness among male and female students. Results showed that social relations seemed to better predictors of frequent drunkenness among female than male students and that other factors than social relations may contribute to explain excessive alcohol use among Spanish adolescents.
INTRODUCTION
Adolescence is a period of major change and is among other things characterized by introduction to a wide range of risk behaviors, including alcohol consumption (Michaud et al., 2006; Currie et al., 2008) . The age groups included in the Health Behaviour in School-aged Children Study (HBSC), 11-, 13-and 15-year-old students, represent the onset of adolescence (Currie et al., 2009) . In the Western part of the world most adolescents have consumed alcohol by the end of midadolescence and among these adolescents some use alcohol in a drunkenness-oriented manner (Hibell et al., 2009 ). On average 33% of 15-year-olds participating in the HBSC study have been drunk at least twice during their lifetime and drunkenness among Spanish adolescents corresponds to the average (29% of female students and 33% of male students) (Currie et al., 2008) .
Risky alcohol consumption and drunkenness among young people are behaviors related to a wide range of negative side effects. Relatively common, but less severe, harms are hangover, nausea and feelings of remorse or regret (Lavikainen and Lintonen, 2009) , whereas other adolescents report harms with more personal and societal consequences such as injuries, traffic accidents, unplanned pregnancies and sexually transmitted diseases (Murgraff et al., 1999; Perkins, 2002) . From a public health point of view it is, thus, important to investigate factors that predict drunkenness-oriented alcohol use, including the adolescents' social context, and to investigate whether predictors of excessive alcohol use differ by gender, since patterns of alcohol use in general are different when comparing female and male adolescents in most European and North American countries (Currie et al., 2009) .
The association between different factors on both individual and social levels and alcohol use among adolescents has attracted considerable attention in public health research internationally (Kuntsche et al., 2004; Anderson and Baumberg, 2006) . Since heavy alcohol use in adolescence accounts for a greater health risk than alcohol use per se, some previous studies have increasingly focused on drunkenness-oriented alcohol use (Begue and Roche, 2009; Heimisdottir et al., 2010; Kuntsche et al., 2011; Llorens et al., 2011; Simetin et al., 2011; Bendtsen et al., 2013) . The relationship between the adolescents and the main conventional sources of authorities they usually meet such as parents and institutions (school, police and, to a lesser extent, religion) influences the drunkenness-oriented alcohol use. Predictors of self-reported drunkenness are among others low parental bond, negative perception of school and trouble at school (Begue and Roche, 2009 ). Furthermore, family relationships are found to have a protective role against adolescent alcohol use (Nash et al., 2005) , and difficult relations to teachers were found to be associated with higher probability of alcohol intake (Zambon et al., 2006) . Moreover, a study by Heimisdottir et al. (2010) found that the strongest predictors of frequent drunkenness among adolescents were drunkenness among peers and their acceptance of alcohol consumption (Heimisdottir et al., 2010) .
Despite the increasing focus on drunkenness-oriented alcohol use among adolescents, only few studies have examined the overlap between determinants of different types of drinkers Jackson et al., 2014) . Consequently, it is not adequately clear whether or to what extent predictors of alcohol use per se also predict the misuse of alcohol in terms of frequent drunkenness. Moreover, it does not remain well established how different social relations are associated with frequent drunkenness when examining a more complex social environment, including relations to peers and parents and relations in school perceived by the adolescents themselves. Finally, it is unclear whether or not predictors of frequent drunkenness are identical for female and male students.
The present study aims at getting a better understanding of the association between perceived quality of social relations on self-reported drunkenness in adolescents aged 15-16 years, based on a large, representative national sample of adolescents in Spain. More specifically, the study considers whether support from teachers and classmates, parental knowledge and satisfaction with the family, friends and school predict self-reported drunkenness among female and male students, respectively.
METHOD

Data
The present study was based on data from the 2010 survey of the Spanish sample of the World Health Organization collaborative and international HBSC study. A detailed description of study methods is to be found elsewhere (Currie et al., 2009 ).
Participants
The participants in the present study came from a representative sample of the Spanish adolescent population. A random multi-stage sampling procedure stratified by conglomerates of schools (taking into account: age, region of Spain (South, East, North or Central) and type of educational institution ( public or private)) was used to select 133 schools out of which 29 refused to participate in the study (school level participation = 78%). Non-participating schools were replaced by a resample of new schools. In total 546 school classes with students aged between 11 and 18 years participated in the study out of which 11,230 submitted a satisfactorily answered questionnaire.
The sample of this study consisted of 3256 adolescents, 48.5% males and 51.5% females, aged 15-16 years. Students with inconsistent answers to items according to drunkenness (N = 18) and/or with missing values of one or more of the covariates included in the analyses (N = 944) were excluded. The analyses in the present study are based on a sample of 1177 female and 1126 male students.
Procedure
The data collection procedure used in the HBSC study is standardized using a set of conditions that must be met while collecting the data (Roberts et al., 2009) . Prior to the data collection teachers had received instructions from the HBSC team on how to manage the data collection session. Students themselves answered the questionnaires online during a school lesson with supervision from their teacher following a written procedure provided by the HBSC team. The students completed the questionnaire individually (i.e. only one student was sitting at each computer and they were told not to talk to each other during the data collection session) to ensure the confidentiality of the students' answers.
Measures
Frequent drunkenness was the outcome variable in the present study. Frequency of drunkenness was measured during the preceding 30 days according to the students' self-report regarding how many occasions they have been drunk in the last 30 days with seven response categories (never; 1-2 times; 3-5 times; 6-9 times; 10-19 times; 20-39 times; and 40 times or more). We dichotomized self-reported drunkenness into zero to two times versus three times or more. Drunkenness three times or more during the last 30 days was referred to as the frequent drunkenness.
Predictor variables were combined into indexes and categorized into groups of low, medium and high levels.
Classmate support was constructed as an index by adding the items: 'The students in my class(es) enjoy being together' 'Most of the students in my class(es) are kind and helpful', and 'Other students accept me as I am' with five response categories (strongly disagree; disagree; neither/nor; agree; strongly agree). The index ranged from 3 to 15 and the Cronbach's Alpha for internal consistence was 0.72. The scale was categorized into low (3.0-9.9), medium (10.0-12.49) and high (12.5-15.0).
Teacher support was measured by five items: 'Our teachers treat us fairly', 'Most of my teachers are friendly', 'Teachers help me if I need extra help', 'My teachers encourage me to express my own views in class' and 'My teachers are interested in me as a person' with five response categories (strongly disagree; disagree; neither/nor; agree; strongly agree) combined into an index ranging from 5 to 25. The Cronbach's Alpha was 0.85 and we categorized the scale into low (5.0-14.9), medium (15.0-19.9) and high (20.0-25.0).
Perceived paternal and maternal knowledge were combined into two indexes based on five different items introduced by the same sentence: 'How much does your mother(father) know about…' followed by the five different items: 'who your friends are', 'how you spend your money', 'where you are after school', 'where you go at night' and 'what you do with your free time'. Each item had four responding categories (she (he) knows a lot; she(he) knows a little; she(he) doesn't know anything; don't have or don't see my mother(father)). The last response category was coded as missing, i.e. these students were excluded initially from the study population. The Cronbach's Alpha values of these indexes were 0.78 for perceived maternal knowledge and 0.86 for perceived paternal knowledge. The indexes were divided into three groups: low (5.0-9.9), medium (10.0-12.49) and high (12.5-15.0).
Satisfaction with the family was measured by the item 'In general, how satisfied are you with the relationships in your family?' on a scale from 0 to 10 categorized into low (0-6), medium (7-8) and high satisfaction (9-10).
Satisfaction with friendships was measured by the item 'If you had to make a qualification of your friendships, which mark would you give them?' on a scale from 0 to 10 categorized into low (0-6), medium (7-8) and high quality (9-10).
Satisfaction with school was a categorical variable where the students were asked 'How do you feel about school at present' with four response categories (I like it a lot; I like it a bit; I don't like it very much; I don't like it at all).
Statistical analysis
Descriptive statistics were performed to compare potential predictors of excessive alcohol use between frequently drunk students and the remaining students. Additionally, since both classmate support and satisfaction with friendships measure the students' perceived relationship with friends, we would like to explore the overlap between the two variables. Statistically, we performed univariable analyses using contingency tables with χ 2 tests adjusted for the sample size by Cramer's V with the following interpretation: zero or nearly zero effect (0-0.099), small effect (0.100-0.299), moderate effect (0.300-0.499) and large effect (≥0.500) (Liebetrau, 1983; Agresti, 1996) .
We conducted binary logistic regression analyses to examine odds ratios (OR) and 95% confidence intervals (CI) for frequent drunkenness across the predictor variables. Multivariable analyses were performed to consider the complexity of the association between predictor variables and frequent drunkenness. We conducted the multivariable analyses in both a fully adjusted model including all predictor variables and a final model. To omit unimportant variables prior to the final multivariable model we used the backward elimination strategy eliminating variables from the model on a 5% level of significance. Furthermore, different sensitivity analyses were performed in order to examine the robustness of the study results. First, a sensitivity analysis using an alternative cut point of the outcome variable (students with no reported episodes of drunkenness during the past 30 days versus students with one or more episodes). Second, we performed an analysis comparing those students excluded from the analyses because of missing values of one or more variables with those included in the study. All analyses were conducted separately for female and male students and performed by use of the SPSS 19.0 software.
Ethics
Prior to the data collection we informed all students in writing and orally that participation was voluntary. Furthermore, we obtained passive consent from the children's parents by a letter sent home with the students that gave the parents the possibility to refuse their children's participation in the study. Unfortunately, we did not receive the exact number of parents that refused to let their children participate from all schools. Therefore, we estimated based on the available information and experiences from other surveys that~1-2% of the parents requested that their children should not participate in the study. The HBSC questionnaire used for the Spanish 2010 survey was approved by the Research Ethical Committee of the University of Seville as conforming to the regulations in force in Spain and the European Union for studies involving human subjects corresponding to guidelines described by the Council for International Organizations of Medical Sciences in collaboration with the World Health Organization (Council for International Orginizations of Medical Sciences, 2002).
RESULTS
During a period of 30 days 755 (65.3%) female students and 663 (60.2%) male students aged 15-16 years had consumed alcohol, and 104 (8.8%) female students and 108 (9.6%) male students reported that they had been drunk three times or more. We found no statistically significant difference in the proportion of frequently drunk students between female and male students. Table 1 gives information on predictor variables by frequent drunkenness among female and male students, separately. A greater proportion of the frequently drunk females compared with the reference group reported low perceived maternal knowledge (18.3 vs. 3.2%), low perceived paternal knowledge (32.7 vs. 18.5%), low satisfaction with the family (30.8 vs. 19.8%) and not liking school at all (21.2 vs. 9.4%). We found no significant difference between frequently drunk female students and the group of reference according to classmate support, teacher support and satisfaction with friendships. The results for male students were somewhat dissimilar, since no significant differences were found for rating of classmate support, teacher support, perceived maternal and paternal knowledge and satisfaction with the family. Among the male students who reported frequent drunkenness, a larger proportion compared with the reference group did not like school at all (26.9 vs. 16.7%) and reported high satisfaction with friendships (63.9 vs. 49.6%). However, the Cramer's V test indicated no substantial differences in satisfaction with friendships between the two groups of male students when adjusting for the sample size.
Finally, we found statistically significant positive associations between classmate support and satisfaction with friendships for both female (P < 0.001, Cramer's V = 0.123) and male students (P < 0.001, Cramer's V = 0.145). The sensitivity analysis examining the results when using an alternative cut point for the outcome variable (students reporting no episodes of drunkenness the last 30 days versus students who reported one or more episodes) showed in general similar results; however, the associations were in general slightly weaker. Some differences in results were seen for female students with medium and low perceived paternal knowledge who had have higher odds of reporting one or more episodes of drunkenness compared with those students reporting high level of perceived paternal knowledge, whereas no association was found for perceived maternal knowledge. With regard to the male students, slightly increased odds of reporting any episodes of drunkenness were found for students with medium level of perceived maternal knowledge compared with high level of perceived maternal knowledge.
In the analysis comparing students excluded with those included in the study we found no substantial difference between the two groups (i.e. Cramer's V > 0.099) except for a greater proportion of male students who reported low satisfaction with friendships in the excluded group (P < 0.001 and Cramer's V = 0.126).
DISCUSSION
The study demonstrated a complex pattern of associations between perceived quality of social relations and frequent drunkenness. For both female and male students, a positive attitude toward the school was negatively associated with excessive alcohol consumption. We found differences between female and male students regarding the remaining predictors of frequent drunkenness. For female students a high level of perceived classmate support and a low level of maternal Significant difference between the given category and the reference category, P ≤ 0.05. d Significant difference between the given category and the reference category, P ≤ 0.001.
knowledge were associated with increased odds of frequent drunkenness. For male students a high level of satisfaction with friendships was associated with increased odds of being drunk three times or more during the last 30 days.
In accordance with the present study, the investigation by Heimisdottir et al. (2010) indicates that parental and peer contexts influence adolescent drunkenness, as high parental support and control decreased the odds of drunkenness, whereas for each increased level of support from friends the odds of drunkenness increased (Heimisdottir et al., 2010) . Moreover, a study by Nash et al. (2005) found the family environment and positive parenting practices to play an important role in the direct and indirect reduction of adolescent alcohol use as parental expectations moderate the association between the adolescent and drunkenness (Nash et al., 2005) . Besides from peer and parent contexts, the present study suggested that liking school was in inverse association with being frequently drunk. Simetin et al. (2011) measured the school environment by use of four components with 'liking school' being one of them. The authors found that medium and poor school environment increased odds of drunkenness among 11-and 15-year-old pupils in Croatia (Simetin et al., 2011) .
Previous studies have examined the social and psychological mechanism to understand the importance of social relations during adolescence. A study by Rubin et al. (2004) examined the complexity of adolescents' social relation and found that perceived parental support and quality of friendships made both independent and interactive contributions in the prediction of adjustment and maladjustment. From this perspective, the discussion is no longer centered on whether the adolescents' social relations are determined by active selection (adolescents' choose friends with same interests) or are a consequence of socialization (adolescents' social relations and surrounding environment make them become who they are), because it is already known that both processes occur simultaneously. Thus, the discussion is centered on how the influence from the family complements and reinforces the relation with the peers and vice versa (Rubin et al., 2004) . Furthermore, a psychobiological study by Chein et al. (2011) suggests that the presence of peers stimulate risk-taking behavior among adolescents by increasing sensibility to the potential reward value of risky decisions (Chein et al., 2011) . The present study shows that family, peers and school seem to be agents of socialization of some importance during adolescence, and concretely in the acquisition of risk conduction, as in this case, excessive alcohol use. Moreover, this study underlines the importance of addressing gender differences, as the hierarchy of influences seems to differ by gender. However, the results also show that social relations do not explain frequent drunkenness to a major extent, since associations are relatively weak especially among male students. With this in mind, other factors than social relations may be relevant to explore in order to prevent excessive alcohol use among adolescents. In accordance with results from the present study, Llorens et al. (2011) found that family factors were weakly associated with adolescent excessive drinking in Spain. In addition, the authors suggest that community-level factors, e.g. environments where the socialization with friends during leisure time takes place, may be more important areas to address in order to prevent drunkenness-oriented alcohol use (Llorens et al., 2011) .
One of the major strengths of the present study is the relatively large sample providing information on a wide range of social, behavioral and psychological factors on >2000 Spanish adolescents aged 15-16 years. Unfortunately, a relatively high percentage of initially sampled schools refused to participate (22%) and a sizable proportion of students were excluded from the study due to uncompleted information on at least one of the included variables (29%). Consequently, selection bias may have been a limitation in the present study. However, when comparing students included in the study with those excluded from the study due to missing values these analyses did not reveal any grave differences between the two groups indicating that selection bias does not seem to be a major problem in this study.
In the present study we used an outcome variable with a relatively short time frame, which might have decreased the risk of biased answers due to a lack of ability to recall the episodes of drunkenness. Nevertheless, our measure of drunkenness is less precise than would be desired and could suffer to some extent from variability in respondent interpretation. However, previous studies on the validity and reliability of self-reported alcohol data among adolescents have shown that reliability is high, and results from these studies indicate that the concept of drunkenness is well-understood among adolescents Lintonen et al., 2004) . Unfortunately, we have not been able to identify studies of the content and construct validity of the independent variables. Nevertheless, we believe that the items function well, since we found satisfactory high values of Cronbach's Alpha for all indexes used in the present study. Additionally, the items used address easily understandable issues and have been used without any trouble in a range of school surveys (Due et al., 2003; Santinello et al., 2009; Wang et al., 2009 ).
Finally, it should be noted that the cross-sectional study design of the present study does not provide definitive causal interpretation and additional prospective longitudinal studies are needed to establish the causality between the quality of social relations and frequent drunkenness. Because of the cross-sectional design, we are unable to decide any sequential effects of the covariates in the multivariable analysis. It is possible that some covariates mediate the effect of others, i.e. there is a risk of over-control in the multivariable model.
It seems probable that the hierarchy of influences could be modified not only by gender, but also by other factors not examined in the present study. The possibility remains of unmeasured confounding, since evidence indicates that socioeconomic factors also might be related to adolescents' social relations and drunkenness (Zambon et al., 2006; Andersen et al., 2007) .
Prevention strategies assessing abuse of alcohol and later dependence on alcohol in adolescents are a major challenge in the field of public health (Due et al., 2011) . The present study found to some extent different predictors of frequent drunkenness among female and male students and study results suggest that prevention strategies might succeed in being gender-specific. Other researchers have suggested genderspecific interventions to control adolescents' alcohol use (Schinke et al., 2009; Meneses and Charro, 2014) . However, further research is needed to assess the psychological and sociological processes leading to these gender differences. Additionally, the gender differences regarding how support from classmates versus satisfaction with friendships predicts frequent drunkenness also need further investigation. The measures of classmate support and satisfaction with friendships were found to be associated, although not completely overlapping; hence, future studies should examine the differences between the two measures in relation to risky behavior such as excessive alcohol use. Moreover, results from the present study showed that social relations predict only a scarce part of the adolescent drunkenness-oriented alcohol use indicating that other factors may be important to consider in order to prevent excessive alcohol use among adolescents. Other studies have found community-level factors to be associated with adolescent alcohol consumption and suggest that prevention efforts should also target communitylevel factors, e.g. limited availability of alcohol for adolescents (Llorens et al., 2011; Tomcikova et al., 2011; Song et al., 2012; Bendtsen et al., 2013; Jackson et al., 2014) . Hence, results from the present study suggest that strategies for prevention of excessive alcohol use among Spanish adolescents may have to be both gender-specific and incorporate other factors of importance than social relationships with peers and parents and relations in school.
